As the complexity of the machines and equipment construction, the expansion of their use, increasing automation in the oil and gas sector, increasing loads and speeds the requirements for the reliability of technical facilities will continuously increase. This article resents the system of evaluation and prediction of reliability of machines and equipment, the use of which can improve the level of product quality management and provide the necessary level of reliability.
INTRODUCTION
Reliability in mechanical engineering is defined as the characteristic of the object to keep in time and within the value limits of the data item, which characterize the ability of the product to perform the required functions. The most important features that characterize the reliability of machines and equipment are: infallibility, endurance capability, maintainability function and storageability. For a reasonable choice of technical systems used for oil and gas production, it is necessary to develop a quality assessment system and reliability prediction [1] .
The quality of machines is understood as a set of properties that determine the ability, at the required level, to ensure their official purpose. The main indicators characterizing their quality are: power efficiency, effectiveness, endurance capability, reliability, safety.
This article discusses the problem of forming the level of reliability at the life cycle stages of the product. Reliability is understood as a feature that determines the ability to maintain over time, within the established limits, the production characteristics of machines that ensure the performance of the required functions in certain operating conditions. In mechanical engineering, when describing the stages of creation of products, used such stages of the life cycle as: engineering design, production engineering, manufacturing, production activity, repair. At each life cycle stage a level of quality is formed, including the reliability of the product [2] . The variety of product characteristics that are formed on different life cycles makes the creation of the required level of reliability, to some extent, difficult.
To solve the problem of creating the required level of quality, it is proposed to develop a general reliability program that establishes a set of interrelated requirements and activities, indicating the stages and types of work separately at each stage of the product life cycle.
It is very important to take into account the specifics of each stage in ensuring reliability and cause-effect relationships that can affect, in the future, the performance of machines.
When adopting such a technique, it becomes possible to introduce at each stage a monitoring system and diagnostic engineering; analysis of the causes of failures and on this basis to develop measures that will make it possible to guarantee the achievement of the established level of reliability.
II. ANALYSIS OF MATERIALS STRUCTURES AND QUALITY

ASSESSMENT PROCEDURES OF MACHINE PARTS
One of the first stages of assessing the quality of parts can be the analysis of the chemical composition of the material details, using this methods:  atomic spectroscopy, and determine whether the ratio of chemical elements and their compounds in the alloy, established for this brand of material requirements and whether the amount of impurities in the alloy within acceptable limits. The next step in assessing the quality and reliability of materials structure is to control the structure of materials and the degree of defects in the material of blanks [3] .
To analyze the structures of metals and alloys, optical methods can be used, by which are identified:  types of stages;
 volume ratio of the stages;  grain size;
 grain size and grain extraction distribution;
 average grain size of the second stage and, on this basis, conclusions about the quality of the structure are formed. Along with optical methods, supersonic survey, magnetic methods and x-ray flaw detection methods can also be used to detect defects in the metal structure. In addition to internal defects in the structure of the material, visual-optical, capillary, magnetic, eddy-current and radiation methods can be used to detect defects coming to the surface of the blanks. Internal defects are determined by the types of technologies used in the blanks obtained by pressure treatment can be in the form of small breaks, overlap, cracks, non-metallic inclusions, in castin the form of gas inclusion, void structure, liquation, variation in wall thickness, the most significant type of determination of this type of blanks defects is the pulse-echo technique used to detect lack of adhesion [4] . It should be noted that if the welding methods and heat treatment were used in the manufacturing of the structure, this defects can appear [5] :
 void structure of welded joint For the formation of a predictive system reliability assessment of structural materials necessary to conduct studies of the degree of structure changes and defects during the time of the expiration of the service life of the part and based on the comparison of the changes in the structures and defects to provide a preliminary assessment of reliability indicators.
In metal structures, the level of reliability of parts is significantly affected by the degree of accuracy of parts. The inaccuracy of the geometric shapes of the dimensions and the location of the conjugated surfaces leads to the fact that secondary stress and accelerated wear under the influence of loads can be formed during movements.
With cutting action the top layer of the part material undergoes significant plastic deformation, as a result of which there are additional internal voltage, hardness increases, surface cracks and small breaks may appear. The rate of destruction of parts after machining depends on the structure and properties of the material.
The level of reliability of machine parts is also influenced by the change in time of mechanical-and-physical properties of materials structure during the service life or shelf life, which is called ageing.
The ageing can lead to improvement and deterioration of the individual properties of the material. The main types of transformation of the material in the solid state include:  allotropic polymorphic transformation;
 martensitic transformation и breakage martensite structure  break-up in solid state and breakage supersaturated solid solution.
The greatest influence, from the point of view of reliability, have ageing processes associated with the breakage of solid solutions. In ageing alloys, stress corrosion cracking is often observed, which can lead to failure. Therefore, it may be appropriate to assess the reliability of machines to carry out a system analysis of changes in the size and quality characteristics of parts and determine the possible life of their operation.
III. TECHNICAL INSPECTION AT THE STAGES OF
MANUFACTURE OF PRODUCTS
The main technological stages of production include:
 work-pieces manufacture;
 machine work;
 heat treatment and thermomechanical working;
 assembly work.
And for each of them should be carried out technical control, which determines the level and quality parameters: blanks, used types of heat treatment; factors and parameters of surface treatment quality and accuracy of parts; quality of assembly and testing of products [2, 6] .
For the processes used in the production of parts, the main factors of the manufacturing system directly affecting the level of reliability of products is:
 mechanical-and-physical propertiesand workability  configuration, construction and quality of treating forming tool;
 type and performance capability of processing facilities  technological parameters of blank's generation of geometry and working method;
 solutions, norm and quality of finishing operation  quality control technique of parts and manufactured products.
To ensure the required level and reliability at the stages of production is necessary to develop regulatory and technical norm documentation references and quality control systems and acceptance of products.
Quantitative indicators of reliability of technological systems and their elements can be presented below (figure 1). An important role in identifying these causes is played by the Pareto diagram, which reflects the weight of various factors on their contribution to the decline in quality.
Factors that affect the quality of productsparts from the spool unit or from the products as a whole, part defects, causes of defect, production operations of part cutting, performers, etc.
are located on the diagram by the decreasing degree of their influence on the level of negative consequences, which may be the amount of losses due to defects, the number of failures, failure rate, etc. Thus, in the left part of the diagram are grouped factors that are more likely to be subjected to analysis (figure 2). So, on the diagram (Fig. 2) one can see that two of the ten components account for 75% of the total amount of losses. Likewise building diagrams, in which the abscissa shows numbers instead of the names of the parts, as indicated in Fig.  2 are defects on one of the components, for example: low external diameter; there are sticks on the cutting point; high thread pitch; the increased bevel, etc., or causes a specific defect, for example: obsolete drawing; offset of copier; error in machine operation; operator inexperience; the inaccuracy of the machine; the inaccuracy of the instrument, etc. To speed up the processes of debugging and ensure the level of reliability inherent in the construction, it is necessary to develop and implement an data retrieval system (DRS) based on a computer with a perfect information retrieval base as part of the overall information system of the enterprise. This system includes a drive and direct and feedback channels. Information about defects and proven measures to prevent them is systematized in the storage (data bank). And, of course, the more statistical data in the bank, accumulating the experience of the industry, the higher the probability of determining the cause of newly emerging defects. Through the direct communication channel, the request is sent to the system with a description of the defectthe part, manufacturing technology, dislocation and the nature of the defect. Information on the causes of the defect and measures to prevent it is provided through the feedback channel, if appropriate information is available.
IV. CONTROL OF THE SHAPE AND SIZE OF PARTS
It should be noted that a special place in the solution of the problem of ensuring the required level of reliability is occupied by the system of maintenance and repair of machines. Therefore, for the formation of an effective program to ensure reliability, it is necessary to conduct a complete analysis of the state of the machine and make the choice of an effective system.
When analyzing the reliability of the structure, it is proposed to carry out measurements, since during operation the structure, shape and dimensions of the parts change under the influence of loads or due to changes in the structure of the material [3, 7] . This is especially true of the problem of tribological failures. As practice shows, wear is one of the main causes of failures and limit conditions Wear is classified into the following types: abrasive, w hydroabrasive, hydro erosion, gas erosion, fatigue, wear or seizing, fretging corrosion, corrosion-mechanical, electro erosion, hydrogen. Depending on the state of the corrosion process, along with other types of exposure, when assessing the reliability of the isolated:
 corrosion cracking of metal with simultaneous exposure to corrosive environment and external or internal stresses;
 corrosion fatiguereduction of the metal fatigue limit that occurs when the corrosive environment and mechanical loads are simultaneously exposed;
 corrosion embrittlement of the material;
 Corrosion under stress: corrosion of metal under the simultaneous action of corrosive environment and mechanical loads.
Machines and equipment of oil and gas fields can be significantly subjected to corrosion, which leads to premature wear of the units of installations, reduces the overhaul time of equipment on pipelines. There are basic types of corrosion: pitting, local, undersurface, sellective, intercrystalline corrosion, spot corrosion, corrosion cracking, which can lead to lower levels of equipment reliability [8, 9] .
V. DEVELOPMENT OF RELIABILITY SYSTEM OF DETAILS
To ensure the necessary level of quality of machinery and equipment, it is necessary to form a reliability system:  to analyze the main factors determining the reliability of machinery and equipment;
 determine the systematic relationship between the level of reliability and the state of the design;
 take possible measures to reduce the level of accident rate of machinery and equipment.
In addition, it is necessary to create an effective system of maintenance and repair, for the implementation of which it is necessary:
 provide availability and removability of structural elements, possibility of replacement of details, units, assembly units for application of high-quality assembly;
 the possibility of using effective repair technologies that provide the required level of reliability at an acceptable cost;
 provide the required level of quality of the restored and non-repaired details which are subject to replacement at repair of the product;
 to apply methods of the accelerated analysis of reliability of a product after carrying out repair;
 to ensure the testability of the repaired units and parts;
 use the possibility of using effective diagnostic systems to assess the maintainability of the product;
 to form requirements to ergonomics of the repaired products;
 to determine the possibility of creating mechanized and automated systems for the development and Assembly of products;
 create automated systems to restore the size and quality of materials and surface condition of parts.
When assessing the level of reliability and forecasting, it is necessary to take into account that many parameters for which reliability is calculated are random variables, and therefore it is necessary to determine the laws of distribution of random variables and apply methods of regression, correlation analysis and methods of statistical modeling.
The objectives of standardization in the field of reliability of equipment are:
 development and updating of the regulatory framework to regulate the interaction of stakeholders (developer, manufacturer, supplier, consumer, customer) while ensuring reliability at all stages of the product life cycle;
 regulation of methods for solving typical reliability problems as a basis for the development of appropriate rules, procedures, etc., used in the creation, testing and operation of specific products;
 ensuring the level of reliability of products, the requirements for which are established by state bodies.
To achieve these goals, standardization in the field of reliability solves the following main tasks:
 establishes the provisions and requirements of organizational, terminological, technical, technological, economic and legal nature, aimed at ensuring the reliability of equipment as a basis for the interaction of the parties involved in its development, production and operation;
 prescribe the ways and methods of solving typical problems of reliability, which confirmed the effectiveness of the necessary testing (experimental, practical experience, scientific and technical expertise). It meets modern scientific and technical level. And also, it is adequate for practice;
 establishes quantitative restrictions on the level of reliability and methods of its control in the standards of the type of Trade and Technology Division for products. The requirements for them are determined by state bodies.
Standardization in the field of reliability should be integrated and interlinked with standardization on safety, survivability, technical diagnostics, statistical and other methods. At the same time, it should be considered as an integral part of the overall standardization of quality management.
V. THE RESULTS OF THE STUDY
The conducted research can contribute to the formation of a safe and effective system of oil and gas production, in which there are accidents or failures of equipment of oil and gas fields or transport systems, which can lead to significant material damage and environmental disturbances. It is necessary for all types of equipment to establish the composition of tests for reliability, failure criteria, to determine the calculation methods of evaluation and on the basis of comparison with the actual data to clarify them [1, 10] .
To assess the actual condition of the equipment, it is proposed to use methods of technical diagnosis, which include:
 carrying out visual and measuring control in order to identify defects;
 application of acoustic emission control to monitor the development of defects in the operation of the equipment.
Using the results of research to determine measures to restore the technical condition of machines and equipment and ensure the required level of reliability.
